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[54] Title of the Invention: 

A PHARMACEUTICAL COMPOSITION COMPRISING MELATONIN AND 
DIAZEPAM FOR SLEEP REGULATION 



[57] Abstract 

A pharmaceutical composition comprising melatonin and diazepam for sleep 
regulation is disclosed. The pharmaceutical composition is characterized in containing 
melatonin and diazepam in a ratio ranging between 1:0.1 and 1:50 and containing 
starch as an excipient of between 94% and 96 relative to the total weight of the 
pharmaceutical composition. To produce the pharmaceutical composition, the above 
melatonin, diazepam, and starch in proportion are ground, mixed, sieved with 
alOO-mesh screen, and encapsulated as capsules or compressed into tablets for oral 
administration. The pharmaceutical composition is advantageous for providing 
excellent hypnotic effect without the after effect known as brought by diazepam. 



CLAIMS 

1. A pharmaceutical composition comprising melatonin and diazepam for sleep 
regulation, characterized in containing melatonin and diazepam in a ratio ranging 
between 1:0.1 and 1:50 by weight and containing starch as an excipient of between 
94% and 96 relative to a total weight of the pharmaceutical composition; and 

made by: 

mixing ground melatonin, diazepam, and the starch in proportion as a mixture, 
sieving the mixture with alOO-mesh screen, and encapsulating the sieved mixture into 
capsules or compressing the sieved mixture into tablets so as to obtain an oral 
preparation. 

2. The pharmaceutical composition of Claim 1, wherein the ratio between melatonin 
and diazepam ranges between 1:5 and 1:50. 

3. The pharmaceutical composition of Claim 2, wherein the ratio between melatonin 
and diazepam is 1:5. 
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SPECIFICATION 



A PHARMACEUTICAL COMPOSITION COMPRISING 
MELATONIN AND DIAZEPAM FOR SLEEP REGULATION 

The present invention is related to a pharmaceutical composition and more 
particularly, to a pharmaceutical composition comprising melatonin and diazepam for 
sleep regulation. 

Diazepam has been clinically applied as a sedative-hypnotic drug for years. 
While being proven as effective in sleep regulation, diazepam can bring after effect 
associated with next-morning somnolence and prolonged sleepiness, which is still an 
unsolved issue to clinical medication. Melatonin, as the major hormone secreted from 
pineal gland, functions crucially in information transmission, particularly in 
photoperiodic signal transmission, between organisms and environments. Melatonin 
facilitates modulating function rules inside organisms by synchronizing the rules with 
the environmental photoperiod, thereby regulating organismic sleep-wake cycle 
without after effect of hypnotic drugs. For enhancing the application of melatonin, 
which has shown significant market potential as a functional food, a series of 
melatonin derivatives for sleep regulation was introduced by China Patent No. 
CN1 107701 A. 

Basing on the prior art, the present invention has an objective to propose a 
pharmaceutical composition comprising melatonin and diazepam for sleep regulation, 
by composing the pharmaceutical composition with the optimal formulation so as to 
provide the pharmaceutical composition facilitating sleep regulation as a clinical 
sleep-regulation drug. 

The technical summary of the present invention will be given below: 

The pharmaceutical composition comprising melatonin and diazepam for sleep 
regulation is characterized in containing melatonin and diazepam in a ratio ranging 
between 1:0.1 and 1:50 by weight, preferably between 1:5 and 1:50, and most 
preferably between 1:5, while containing starch as an excipient of between 94% and 
96 relative to a total weight of the pharmaceutical composition. 

The pharmaceutical composition is made by: 

mixing ground melatonin, diazepam, and the starch in proportion as a mixture, 
sieving the mixture with alOO-mesh screen, and encapsulating the sieved mixture as 
capsules or compressing the sieved mixture into tablets for oral administration. 

The pharmaceutical composition has advantages of: 

providing improved hypnotic effect without brining after effect. 

According to one embodiment of the present invention, to prepare the 
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pharmaceutical composition, l.Og of melatonin, 5.0g of diazepam, and 6g of starch as 
an excipient are ground and mixed in a mill. Then another 6g of starch is added to and 
mixed with the resultant mixture. The previous step shall be repeated until the total 
23 Og of starch is completely consumed. Afterward, the resultant mixture is sieved 
with alOO-mesh screen and encapsulated into 1000 #2-capsules. 

The experiments given below were conducted by using the formulation of the 
above pharmaceutical composition. 

I. Biological Activity Experiment 

1. Materials and Method 

1) Test Substances: 

Melatonin capsules containing a melatonin content of 1 mg/capsule obtained 
from Dalian Fei-Suo Group were solved in distilled water before use. Diazepam 
tablets from Chifeng Pharmaceutical Co. were used. 

2) Animal Subjects: 

Kunming mice (half males and half females) were provided by Animal Room, 
China Medical University. Each said mouse was 20±lg. 

2. Experiment Method 

One hundred and sixty (160) mice were randomly grouped into 16 groups, each 
including 10 mice. The mice in the 1 st group were administrated by pouring into 
stomach (ig) with lOml/kg of distilled water. The mice in the 2 nd to the 4 th groups 
were administrated by pouring into stomach (ig) with 0.5 mg/kg, 1 mg/kg, and 
lOmg/kg of melatonin, respectively. The mice in the 5 th to the 7 th groups were 
administrated by pouring into stomach (ig) with 1 mg/kg, 5 mg/kg, and 25 mg/kg of 
diazepam, respectively. The mice in the 8* to the 10 th groups were administrated by 
pouring into stomach (ig) with 0.5 mg/kg of melatonin together with 1 mg/kg, 5 
mg/kg, and 25 mg/kg of diazepam, respectively. The mice in the 11 th to the 13 th 
groups were administrated by pouring into stomach (ig) with 1 mg/kg of melatonin 
together with 1 mg/kg, 5 mg/kg, and 25 mg/kg of diazepam, respectively. The mice in 
the 14 th to the 16 th groups were administrated by pouring into stomach (ig) with 
lOmg/kg of melatonin together with 1 mg/kg, 5 mg/kg, and 25 mg/kg of diazepam, 
respectively. The capacity was lOml/kg in all cases. After 30 minutes since the 
administration, the mice's activity was observed by checking the righting reflex and 
sleep state. The lab temperature was kept at 27-28°C. 

3. Results 

The three groups of mice that received only melatonin reduced activity and 
turned into a sedated state after 30 minutes since the administration. The result 
indicates that the three applied dosages of melatonin are all minimal dosages for 
hypnogenesis. The three groups of mice administrated with three different dosages of 



diazepam all reduced activity gradually while the mice in the group receiving 0.5 
mg/kg of diazepam did not fall into sleep but those receiving 5 mg/kg and 25 mg/kg 
of diazepam did (as shown in Table 1). The conjunct use of melatonin and diazepam 
led the mice in all groups to sleep for different durations. Particularly, even the mice 
in the group receiving the minimum dosages of both melatonin and diazepam lost the 
righting reflex, indicating that the combination of melatonin and diazepam exactly 
improved the hypnotic effect . The other groups receiving the combination in different 
ratios also showed sleep durations longer than those of the groups receiving the same 
dosages of diazepam. Therein, the melatonin-to-diazepam ratios of 1:25 and 10:25 
showed the most impressive results. Through analysis of variance, all of the 
comparisons between the groups receiving the combination and the comparison group 
reached statistical significance. Melatonin dominated between the two elements of the 
combination while among three dosages of melatonin, 1 mg/kg and 10 mg/kg did not 
show remarkable difference. After comparative selection, it was determined that the 
preferred melatonin-to-diazepam ratio ranges between 1:5 and 1:25, while the most 
preferred melatonin-to-diazepam ratio is 1 :5. 



Group 


Melatonin 


Diazepam 


Sleep Duration 


(mg/kg) 


(mg/kg) 


(minute) 


Comparison Group 






0 


Melatonin 


0.5 




0 


Melatonin 


1 




0 


Melatonin 


10 




0 


Diazepam 




1 


0 


Diazepam 




5 


6.9+7.1 


Diazepam 




25 


39.5+17.4 


Melatonin-i- Diazepam 


0.5 


1 


18.4+11.7 


Melatonin-i- Diazepam 


0.5 


5 


69.8+21.7 


Melatonin-i- Diazepam 


0.5 


25 


125.6+28.3 


Melatonin-i- Diazepam 


1 


1 


74.6+25.9 


Melatonin-i- Diazepam 


1 


5 


177.8+31.6 


Melatonin-i- Diazepam 


1 


25 


199.1+57.2 


Melatonin-i- Diazepam 


10 


1 


85.5+21.8 


Melatonin-i- Diazepam 


10 


5 


183.1+38.5 


Melatonin-i- Diazepam 


10 


25 


201.4+45.7 



Table 1. Mice Sleep Duration (X+SD) Cause by Melatonin and/or Diazepam 



III. Human Trial Experiment 
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Fifteen (15) volunteers of ages between 30 and 45 were picked among the staff 
of some hospital and verified as having no any other disease. The volunteers were 
requested to stop taking other drugs during the experiment. Every volunteer orally 
took lmg of melatonin and 5 mg of diazepam each day before sleep for consecutive 
ten days. After the ten days, the volunteers' subjective responses were collected. All 
of the 15 volunteers experienced better sleep quality and less dreaming after taking 
the combination, and none of the 15 volunteers experienced next-morning weakness 
or sleepiness. The results indicate that the combination of melatonin and a lower 
dosage of diazepam facilitates better sleeping without brining the side effect of 
diazepam. 

Toxicity Experiment 

1. Method 

Melatonin and diazepam are mixed in proportion and dissolved in distilled water 
to form a melatonin-diazepam solution of the maximally available concentration. 40 
mice containing 20 males and 20 females were randomly grouped into 2 groups and 
administrated with the solution in the maximum concentration and the maximum 
allowable volume, respectively. The dosages applied were up to lOmg/kg of 
melatonin and 50mg/kg of diazepam, and the mice's activity change and poisoning 
characteristic for the sequent 14 days. 

2. Results 

After 15 minutes since taking the solution, the mice started to reduce activity and 
fell into sleep. The mice lost the righting reflex for 5 hours and then gradually 
recovered. Through the sequent 14 days, no change was observed. The results suggest 
that the combination applied with a normal dosage is safe. 
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